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TISF. OF PRAMTPHXOLE AS A TREATMENT FOR COCAINE 

CRAVTNO 

* 

5 Background of the Invention 

This invention relates to methods for the treatment of cocaine 
craving. 

Cocaine is a highly addictive pyschostimulant that causes sensations 
of euphoria and craving, resulting in physiological as well as psychological 

10 damage. Although cocaine use leads to a multitude of physiological 
complications, its primary target of action is the central nervous system. 
Cocaine withdrawal following abstinence causes, among other symptoms, 
an intense craving for the abused drug, which in turn frequently results in 
the relapse into renewed ding use. Epidemiological studies point to a high 

15 incidence of multiple substance abuse among cocaine users, a finding that 
has significant societal and medical repercussions. 

To date, approved pharmacotherapies for cocaine abuse and 
dependence have proven scarce despite the acute need for such therapies. 

20 Summary of the Invention 

In general, the invention features methods for treating stimulant 
dependencies, such as cocaine craving, by administering a therapeutically- 
effective amount of a dopamine agonist, for example, pramipexole. 
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therapeutically-effective amount of pramipexole to the patient. In preferred 
embodiments of this aspect, the stimulant dependency is a stimulant craving 
and the stimulant is cocaine. 

In a related aspect, the invention provides a method of treating a 
5 human diagnosed with cocaine craving by administering a therapeutically- 
effective amount of pramipexole to the human. 

In preferred embodiments of both of the above aspects of the 
invention, the method further includes administering a therapeutically- 
effective amount of an antidepressant or an anticonvulsant, for example, 

10 lamotrigine. 

By "treating" is meant the medical management of a patient with the 
intent that a cure, amelioration, or prevention of a dependency or a relapse 
or associated disease, pathological condition, or disorder will result. This 
term includes active treatment, that is, treatment directed specifically 

1 5 toward improvement of the dependency or associated cure of a disease, 
pathological condition, or disorder, and also includes causal treatment, that 
is, treatment directed toward removal of the cause of the dependency or 
associated disease, pathological condition, or disorder. In addition, this 
term includes palliative treatment, that is, treatment designed for the relief 

20 of symptoms rather than the curing of the dependency, disease, pathological 
condition, or disorder; preventive treatment, that is, treatment directed to 
prevention of the dependency or associated disease, pathological condition, 
or disorder, and supportive treatment, that is, treatment employed to 
supplement another specific therapy directed toward the improvement of the 

25 dependency or associated disease, pathological condition, or disorder. The 
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By "stimulant" is meant any substance that temporarily increases 
' functional activity, and preferably cardiac, respiratory, cerebral, nervous, 
vascular, motor, or vasomotor functional activity. Preferred stimulants 
include^ without limitation, cocaine, amphetamines, methamphetamine^ and 
5 methylphenidate. 

By "therapeutically-effective amount" is meant an amount of a 
pramipexole compound sufficient to produce a healing, curative, or 
amehorative effect either in the treatment of a stimulant dependency or in 
the symptoms of a stimulant dependency, for example, cocaine craving. 
10 By "dependency" is meant any form of behavior that indicates an 

altered or reduced ability to make decisions resulting, at least in part, from 
the use of stimulants. Representative forms of dependency behavior may 
take the form of antisocial, inappropriate^ or illegal behavior and include 
tiiose behaviors directed at the desire, planning, acquiring, and use of 
1 5 stimulants. This term also includes the psychic craving for a drug that may 

or may not be accompanied by a physiological dependency, as well as a 
state in which tiiere is a compulsion to take a drug, either continuously or 
periodically, in order to experience its psychic effects or to avoid the 
discomfort of its absence. Forms of "dependency" include habituation, that 
20 is, an emotional or psychological dependence on a compound to obtain 
relief fi'om tension and emotional discomfort, as well as physical or 
physiological dependetice, that is, use of a compound to prevent withdrawal 
Symptoms. 

By "craving" is meant a behavior that reflects a consuming desire, 
25 longing, or yearning for a stimulant. This term may refer to aspects of 
behaviors that are components of a dependency. 

The present invention provides a number of advantages. 
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Stimulant cravings (such as cocaine craving). In addition^ the pramipexolc 
utilized herein is non-toxic, is pharmocokinetically understood, and is 
known to be well tolerated by humans, as is evidenced by its approval for 
the treatment of Parkinson's Disease. 

5 Brief Descr iption nf the Drawings 

Figure 1 is a schematic illustration of the molecular structure of 
pramipexole, marketed as Mirapex in the United States. 

Detailed Descriptinn of t he Tnventinn 

The invention described herein features methods involving the 
1 0 administration of pramipexole (or other dopamine-D3/D2 agonists) for the 
treatment of stimulant dependency, and preferably for the treatment of 
cocaine craving and its syinptoms, as well as cocaine dependency and 
associated self-destructive behaviors. 

Described below is an example of the successful use of pramipexole 
15 for the treatment of cocaine craving and related symptoms. This example is 
provided for the purpose of illustrating the invention, and should not be 
construed as limiting. 

Treatment of Cocaine Craving TTsing Pramipexole 

Mr. A, a 34 year-did single* successful business man, was referred 
20 for evaluation of possible bipolar disorder. Currently depressed, he had in 
the previous year brought financial ruin on himself by a pattern of cocaine 
freebasing and sexual and other extravagance that absorbed nearly one 
million dollars. 

Along with current major depression, persisting cocaine craving but 

25 rare use and a niipstinn nf nact nrimarv nr e«>^nn/4om ^tn t,„u^*^^^^ ^u...^\ 
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mania, he manifested an extraordinary movement disorder with constant 
restlessness and thrashing of his legs, leaving the inner aspects of his knees 
md tiiighs bruised and discolored with hematomas in various stages of 
evolution and resolution. 

5 For the restless legs, he had consulted a neurologist who diagnosed 

"pre-parkinsonism" presumed secondary to neurological damage from 
cocaine. The disfiguring movements limited his ability to return to and 
conduct business. 

Previously, he had failed to respond to or tolerate most of the new 

1 0 generation of antidepressants. Treatment was begun with lamotrigine up to 
200 mg with modest improvement in mood. Given his severe restless legs 
syndrome and persisting depressioUj pramipexole was added, titrated to 1 .5 
mg a day in divided doses. 

In response to this treatment, his leg movements quieted 

1 5 substantially, his mobd brightened, and he reported that these were the first 
days in a year that he awoke without craving cocaine, a benefit sustained for 
one year on this dmgj combined with 75 mg of lamotrigine. During the 
subsequent year, Mr. A. reported one day of non-compliance when he was 
out of town without his medication. That night, for the first time, he dreamt 

20 about cocaine and the next day experienced a renewed cravii^g on 
awakening which resolved when treatment was restored. 

. Although he faces an array of financial and business challenges, his 
mood following treatment is nearly euthymic, his leg movements at worst 
resemble mild restlessness, and his cocaine craving remains abolished. 

25 These dramatic results demonstrate that dopamine agonists, like 

pramipexole, represent treatments for cocaine craving, and may be 
particularly usefiil for oatients with comorbid refractorv denre^Qinn 
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Pramipexole and Other Dopamine Agonists 

The synthesis of pramipexole is described in U.S. Patent No. 
4,886,8 1 2 and European Patent 1 86 087. Pramipexole is a non-ergot 
derivative which may be used at a range of between about 1 .5 mg to 6.0 mg 
5 per day, and is preferably administered between about 1 .5 mg and 4.5 mg 
per day. Higher dosages may be used with the concomitant risk of potential 
side effects. 

Other formulations for treatment or prevention of stimulant 
dependency or craving, such as cocaine craving, as described herein, may 

10 take the form of a dopamine agonist compound that may be combined with 
a pharmaceutically-acceptable diluent, carrier, stabilizer, or excipient. 
Conventional pharmaceutical practice is employed to provide suitable 
. formulations or compositions to administer such compositions to patients. 
Oral administration is preferred, but any other appropriate route of 

1 5 administration may be employed, for example, parenteral, intravenous, 
subcutaneous, intramuscular, intracranial, intraorbital, ophthalmic, 
intraventricular, intracapsular, intraspinal, intracistemal, intraperitoneal, 
intranasal, or aerosol administration. Therapeutic formulations may be in 
the form of liquid solutions or suspensions (as, for example, for intravenous 

20 administration); for oral administration, formulations may be in the form of 
liquids, tablets or capsules; and for mtranasal formulations^ in the form of 
powders, nasal drops, or aerosols. 

Methods well known in the art for making formulations are 
described, for example, in "Remington: The Science and Practice of 

25 Pharmacy" (19th ed.) ed. A.R. Gennaro AR., 1995, Mack Publishing 

Company, Easton, PA. Formulations for parenteral administration mav. for 
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example, contain excipients, sterile water, saline, polyalkylene glycols such 
as polyethylene glycol, oils of vegetable origin, or hydrogenated 
napthalenes. 

If desired, slow release or extended release delivery systems may be 
5 utilized. Biocompatible, biodegradable lactide polymer, lactide/glycolide 
copolymer, orpolyoxyethylene-polyoxypropylene copolymers may be used 
to control the release of the compounds. Other potentially useful parenteral 
delivery systems include ethylene-vinyl acetate copolymer particles, 
osmotic pumps, implantable infiision systems, and liposomes. Formulations 

10 for inhalation may contain excipients, for example, lactose, or may be 
aqueous solutions containing, for example, polyoxyethylene-9-lauryl ether, 
glycocholate and deoxycholate, or may be oily solutions for administration 
in the form of nasal drops, or as a gel. 

In general, a dopamine agonist for use in the methods of the 

15 invention is administered at a dosage appropriate to the effect to be 

achieved and is typically administered in unit dosage form. As noted above, 
the preferred route of administration for most indications is oral. 

An effective quantity of a dopamine agonist-containing compound of 
the invention is employed to treat the stimulant dependency or cravmg, for 

20 example, cocaine craving as described herein. The exact dosage of the 
compound may be dependent, for example, upon the age and weight of the 
recipient, the route of administration, and the severity and nature of the 
symptoms to be treated. In general, the dosage selected should be sufficient 
to prevent, ameliorate, or treat the condition, or one or more symptoms 

25 thereof without nroducing sienificant tnxic or imHpdmWp «irl<» <»ffi»rtc 
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Combination with Other Therapentirs 

One particular source of pramipexole is Pharmacia & Upjohn, Inc. 
which markets Mirapex (Pramipexole Dihydrochloride) tablets which have 
the molecular structure showii in Figure 1 . Examples of other dopamine 
5 agonists include, but are not limited to, amantadine, bromocriptine, 
cabergoline, lisuride, pergolide, ropinirole, quinpirole, or quinelorane. 
Pramipexole, or any other dopamine agonist, may be administered as a 
monotherapy, or in combination with other compounds, for the treatment of 
multiple substance abuse or other physiological or psychological conditions. 
10 In one particular example, the dopamine agonist (e.g. pramipexole) 

may be administered in combination with an antidepressant, attticonvulsant, 
antianxiety, antimanic, antipyschotic, antiobsessional, sedative-hypnotic, or 
stimulant medication. Examples of these medications include, but are not 
limited to, the antianxiety medications alprazolam, buspirone hydrochloride, 
1 5 chlordiazepoxide, chlordiazepoxide hydrochloride, dorazepate dipotassium, 
desipramine hydrochloride, diazepam, halazepam, hydroxyzine 
hydrochloride, hydroxyzine pamoate, lorazepam, meprobamate, oxazepain, 
prazepam, prochlorperazine maleate, prdcWorperazinej prochlorperazine 
edisylate, and trimipramitie maleate; the anticonvulsants amobarbital, 
20 amobarbital sodium, carbemiazepiiie, chlordiazepoxide, chlordiazepoxide 
hydrochloride, dorazepate dipotassium, diazepam, divalproex sodium, 
ethosuximide^ ethotoin, gabapentin, lamotrigine, magnesium sulfate, 
mephenytoin, mephobarbital, methsuximide, paramethadione, pentobarbital 
sodium, phenacemide, phenobarbital, phenobarbital sodium, phensuximide, 
25 phenytoiri, phenytoin sodium, primidone, secobarbital sodium, 
tfimefliadione, valproic acid, and clonazepam; the antidepressants 
amitriptyline hydrochloride, amoxapine, bupropion hydrochloride, 
clomipramine hydrochloride, desipramine hydrochloride, dox^in 



-8- 
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hydrochloride, fluoxetine, fluvoxamine, imipramine hydrochloride, 
imipramine pamoate, isocarboxazid, lamotrigine, maprotpline 
hydrochloride, nortriptyline hydrochloride, paroxetine hydrochloride, 
phenelzine sulfate, protriptyline hydrochloride, sertraline hydrochloride, 
5 tranylcypromine sulfate, trazodone hydrochloride, trimipramine maleate, 
and venlafaxine hydrochloride; the antimanic medications lithium carbonate, 
and lithium citrate; the antiobsessional medications fluvoxamine, and 
clomipramine hydrochloride; the antipsychotic medications acetophenazine 
maleate, chloipromazine hydrochloride, chlorprothixene, chlorprothixene 

1 0 hydrochloride, clozapine, fluphenazine decanoate, fluphenazme enathrate, 
fluphenazine hydrochloride, haloperidol decanoate, haloperidol, haloperidol 
lactate^ lithium carbonate, lithium citrate, loxapine hydrochloride, loxapine 
succinate, mesoridazine besylate, molindone hydrochloride, perphenazine, 
pimozide, prochlorperazine maleate, prochlorperazine, prochlorperazine 

1 5 edisylate, promazine hydrochloride, risperidone, thioridazine, thioridazine 
hydrochloride, thiothixene, thiothixene hydrochloride, and trifluoperzine 
hydrochloride; the sedative-hypnotic medications amobarbital, amobaibital 
sodium, aprobarbital, butabarbital, chloral hydrate, chlordiazepoxide, 
chlordiazepoxide hydrochloride, clorazepate dipotassium, diazepam, 

20 diphenhydramine, estazolam, ethchlorvynol, flurazepam hydrochloride, 
glutethimide, hydroxyzine hydrochloride, hydroxyzine pamoate, lorazepam, 
methotrimeprazine hydrochloride, midazolam hydrochloride, non 
prescription, oxazepam, pentobarbital sodium, phenobarbital, phenobarbital 
sodium, quazepam, secobarbital sodium, temazepam, triazolam, and 

25 Zolpidem tartrate; and the stimulants dextroamphetamine sulfate, 
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Other Embodiments 

Ail publications and patent applications menti^^^ 
specification are herein incorporated by reference to the same extent as if 
each independent publication or patent application was specifically and 
5 individually indicated to be incoiporated by reference. 

' While the invention has been described in connection with specific 
embodiments thereof, it will be understood that it is capable of further 
modifications and tins application is intended to cover any variations, uses, 
or adaptations of the invention following, in general, the principles of the 
10 invention and including such departures fi'om the present disclosure that 
come within known or customary practice within the art to which flie 
invention pertains and may be applied to the essential features hereinbefore 
set forth, and follows in the scope of the appended cIm^ . . ' 

Other embodiments are within the claims. 

« i • ' ' ■ • r * 
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1 . A method of treating a human with a stimulant dependency, said 
method comprising administering to said human a therapeutically-effective 
amount of pramipexole. 

5 2. The method of claim I, wherein said stimulant dependency 

involves a stimulant craving. 

3. The method of claim 1, wh^dn said stimulant is cocaine, 

4. A method of treating a cocaine craving in a hiunan, said method 
comprising administering to said human a therapeutically-effective amount 

10 of pramipexole. 

5. The method of claim l or 4, wherein said method further 
comprises administering to said human a therapeutically-effective amount 
of an antidepressant. 
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6. The method of claim 1 or 4, wherein said method further 
comprises administering to said human a therapeutically-effective amount 
of an anticonvulsant 
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Biosynthesis: E. Leete, Chem. Commun, 1980, 



jj/ COOCH3 



Monoclinic tablets from alcohol, mp 98°. Volatile, esp 
above 90% but the sublimate is not crystalline, bp^, 187- 
188'. [«]{? - 35* (50% alcohol); [a]^ - 16° (c = 4 in chloro- 
form). Aq solns are alkaline to litmus. pK. at 15* = 5.59. 
Absorption spectrum: Dobbie, Fox, Chem, Sac. 103, 1 194 
(1913); Fischer, Arch. Exp. PathoL Pharmakol. 170, 610 
(1933). One gram dissolves in 600 ml water, 270 ml water at 
80°, 6.5 ml alcohol, 0.7 ml chloroforrn, 3.5 ml ether, 12 ml 
oil turpentine, 12 ml olive oil, 30-50 ml liquid petrolatum; 
also sol in acetone, ethyl acetate, carbon disulfide. LD50 i.v. 
in rats: 17.5 mg/kg^ C. L. Rose et ai, Lab. Clin. Med. 15, 
731 (1930). 

Caution: Abuse leads to habituation or addiction. 

USE: The free base is"used fm' OlHlrhentiS dhd oily solns 
because of its sply in fats; otherwise the hydrochloride or the 
sulfate is preferred. 

THERAP CAT: Topical anesthetic (narcotic). 

THERAP CAT (VET): See Cocaine Hydrochloride. 

2412. Cocaine Hydrochloride. Cocaine muriate. CpHj^- 
aNd4; mol wt 339.81. C 60.087c, H 6.53%, CI 10.43%. N 
;4,12%, O 18.83%. 

Crystals, granules, or powder; saline, slightly bitter taste; 
numbs tongue and lips, mp about 195°, [o]i, —72° (c = 2 in 
gf'aq soln pH 4.5). One gram dissolves in 0.4 ml water; 3.2 ml 
V-cold«- 2 ml hot alcohol; 12.5 ml chloroform. Also sol in 
glycerol, acetone. Insol in ether or oils. Avoid heat in pre- 
|g paring soln as it decomposes. Preserve in well-closed, light- 
|if^ resistant containers, 

^^i, Incompat Calomel, mercuric oxide, silver nitrate, precipi- 
^rtants of alkaloids in general. 

f . Caution: Abuse leads to habituation or addiction. 
THERAP CAT: Topical anesthetic. 
/; if THERAP CAT (VET): Local anesthetic and CNS stimulant; 
|now used almost exclusively for local anesthesia of the eye. 

&i 2413. Cocaine Nitrate. C^H^jNPp mol wt 366.38. C 
f.55.73%, H 6.057o, N 7.65%. O 30.577o. C,7H„N04.HN03, 
^^: E)i hydrate, crystals, mp 58-63". Freely sol in water or ale; 
gslightly sol in ether. Keep in a cool place. 
^hj^^"^^°"' ^^"se leads to habituation or addiction. 
^%fTHERAP CAT: Topical anesthetic. 

2414. C:ocaine Sulfate. Cj^H^jNOgS; mol wt 401.43. C 
p|p.86%. H 5.787o, N 3.49%, O 31,88%, S 7.99%. 
|r White, granular, cryst powder. Sol in water or alcohol. 

^ Caution: Abuse leads to habituation or addiction. 
p^THERAP CAT: Topical anesthetic. 
^^ERAP CAT (VET): See Cocaine Hydrochloride. 

2415. Ck)carboxylase. 3- [(4- Amino- 2- methyl- S-pyrimi- 
M^nyl)methylJ.S-f2-ffhydroxy(phosphonooxy)phosphinylJ- 
^^y]ethyl]'4'methylthiazoUum chloride; thiamine pyrophos- 
|iww>ic actrf ester chloride; thiamine pyrophosphate chloride; 
|Uiamine diphosphoric acid ester chloride; thiamine diphos- 
l^te ester chloride; Bioxilasi; Bivitasi; Cocalose; Cocarbina; 

Biosyth. CjjH^CIN^^P^S; mol wt 460.76. C 
KK28% H 4.16%, CI 7.69%, N 12.16%, O 24.31%, P 13.44%, 
roT The coenzyme or prosthetic group of the yeast 

Kwyme carboxylase which is composed of a protein, apocar- 
^giylase. and cocarboxylase. Cocarboxylase is the key sub- 
^^n^ in biochemical decarboxylation, it catalyzes the de- 
tl5;K^-^^*^'*°" many a-oxo acids. Enzymatic synthesis: 
l^mnann. Schuster, Biochem. Z. 294, 183 (1937); Tauber, 
^^^o^ogial, 171 (1937). Enzymatic synthesis stops when 
IteS^f^rn-^^'"^ >s satd and is useless for preparative pur- 
Is^j^^^'^* synthesis: Wei jiard .Tauber, J. Am. Chem. 
K^ft \i/ (1938); Weil-Malherbe. Biochem. J. 34, 980 
IV^i;'^-^*^^^' Am. Chem. Soc. 63, 1 160 (1941); Karrer, 
■-^^J5»'^e/v. Chim. Acta 29, 711 (1946); Galaiiion, Fili- 



powicz, OA. 69, 19108n (1968). Review of enzyme activity: 
Ullrich et qL Vitam. Harm. (New York) 28, 365 (1970). 
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Monohydrate, crystals from ale contg some HCI, dec 
240-244°. mp 238-240* from abs ethanol. uv max: 242 nm. 
Soluble in water. pH of 0.3% soln 2.23. The dry substance 
is very stable. Aq solns are somewhat less stable than solns 
of thiamine chloride. The free ester forms a stable tetrahy- 
drate, C|2H,8N407P2S.4Hp, dec 220-225*. Prepn: Wenz. 
Gottmann, iCoop, U.S. pat. 2,991,284 (1961 to E. Merck). 

2416. Cocculus. Fish -berry; Indian berry; Cocculus indi- 
cus; oriental berry. Dried fruit of Anamirta cocculus (L.) 
Wight & Arn., Menispermaceae. Habit. East Indies, Malay 
Archipelago. Constit. Menispermine, paramenispermine, 
about 1% picrotoxin, picrotoxic acid, cocculine alkaloid, 
about 50% fat. Poisonous! 

THERAP CAT: Central and respiratory stimulant. 

2417. Cochineal. The dried female insects Coccus cacti 
L., enclosing the young larvae. HabiL Mexico. Central 
America; cultivated in West Indies, Canary Islands. Algiers, 
and Southern Spain. About 70,000 insects to 1 lb. ConstiL 
About 10% carminic acid, about 2% coccerin (a wax), about 
10% fat. The coloring matter — alkali carminate — is con- 
tained only in the fatty parts of the insect and in the yolk of 
the eggs, to the extent of 10-14%. 

USE: Coloring food -products and toilet preparations; the 
source of carmine and carminic acid for maiiuf red and pink 
inks and lakes. 

2418. Cocillana. Dried bark of Guarea rusbyi iBniX.) 
Rusby^ Afetiaceae. Habit. Bolivia. Constit. Rusbyine, aboiit 
2.5% resins, about 2.5% fat, tannin. 

THERAP CAT: Expectorant. 

THERAP CAT (VET): Has been used as an expectorant. 

2419. Coclaurine. (5)- /,2,3,4- Tetrahydro- 1-[(4- hydroxy- 
phenyl)methylJ-6-methoxy- 7-isoquinolinol; l-(p-hydroxy- 
benzyl)-6-methoxy-7-hydroxy- 1 ,2,3,4Ttetrahydroisoquino- 
line; machiline. C^H^jNOj; mol wt 285.33, C 71.56%, H 
6.71%, N 4.91%. O 16.82%. Isolated as the racemate from 
species of Machilus (Lauraceae) and Cocculus (Menisperma- 
ceae). First isoln from C, laurifolius D.C. believed to be of 
the </-form: Kondo, Kondo, /. Pharm. Soc. Japan no. 524, 
876 (1925), C.A. 20, 604' (1926); see also Johns et al., Aust. J. 
Chem. 20, 1729 (1967). Structure: Kondo, Kondo, J. 
Pharm. Soc. Japan 4S, 1156 (1928); Tomita. Kusuda, ibid. 
72, 280 (1952), Synthesis: Kratzl, Billek, Monatsh. 82, 568 
(1951); Finkelstein, J Am. Chem. Soc. 73, 550 (1951). Iden- 
tity with machiline: Tomita et al., J. Pharm. Soc. Japan 83, 
218 (1963), C.A. 59, 2874a (1963). Crystal structure and 
absolute configuration: Fridrichsons, Mathieson. Tetrahe- 
dron 24, 5785 (1968). 




Plates, tablets from ale, mp 220-221*. Sol in hot ale, hot 
acetone; slightly sol in water, ale. chloroform, ether, acetone; 
practically insol in benzene, petr ether. 

Hydrochloride, CnH^NOj-HCl, crystals, mp 263-264*. 

2420. Cocoa. A powder prepd from the roasted and 
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cocaine 

C2'7H2|Nq4; Benzoylmethylecgonine;a crystalline alkaloid obtained from the 

leaves of Erythroxylon coca (family Erythroxylaceae) and other species of 
Eryihroxylon, or b)^ «gBtbea s frpm secgonine or its derivatives; a potent 
central nervous system stimulant , vayconstrictor . and topical anesthetic , 
widely abused as\a euphoriant and^ai^ociated with the risk of severe adverse 
physical and mentaS effectSuJhg ^ca bush is indigenous to Bolivia and Peru, 
where for centuries natives have chewed its leaves along with limestone 

\ pellets or plant ashes in order to withstand hunger , thirst , and fatigue. During 
the 19th century cocaine was widely used in medicine as a stimulant : \ 
antidepressant , and topical anesthetic , but because of its strong potential for 
inducing dependencv it is no longer administered systenwcally. Its popularity 
as a recreational drug waned slightly after amphetamines became available in 
the 1920s but returned in the 1960s. Cocaine is generally sold on the street 
as the hydrochloride salt , a fine white powder known as . 
“coke,” “C,” “snow,” 
“flake,” or “blow,” Street dealers cut or 
adulterate it with inert substances such as cornstarch, talcum powder , and 
sugar , or with active drugs such as procaine and benzocaine . In powder form 
it is usually “snorted” into the nostrils, although it may also be 
absorbed through the buccal, vaginal , or rectal mucosa or injected . A 
smokable form of cocaine can be prepared from the hydrochloride by a 

. process called “free-basing.” Production of pure free- base 
cocaine is hazardous because it employs highly flammable solvents. The drug 
conmionly called “cra<±” is a crude form of free base prepared 
from cocaine hydrochloride with anmionia or sodium bicarbonate and water . 
The hardened product of this process is cracked into irregular fragments 
called “rock,” “ready rock,” “french 
fries,” or &ldquo: teeth .&rdquo: Street use of crack exploded upon its 
introduction in the 1980s, causing increases in emergencv departnient 
admissions for cocaine overdose, drug -related deaths, and births of 
cocaine -dependent babies. Administration of cocaine quickly produces 
intense euphoria , accompanied by a sense of increased energy , alertness, and 
self-confidence and diminished need for food and sleep . Pulse, blood 
pressure, and respiratory rate are increased. Higher doses can lead to bizarre 
or violent behavior, paranoia , chest pain , tremors, seizures, coma , and death 
due to coronary artery spasm or respiratory arrest . Smoked crack cocaine 
reaches the brain more quickly than snorted cocaine . The effects of either 
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form wear oflF in less than 30 minutes, to be succeeded by profound 
depression, irritability , and fatigue (“coke crash”). Prolonged 
use of cocaine leads to chronic symptoms including restlessness, irritability. . 
depression, insomnia , and a reversible psychosis characterized by paranoia , 
hallucinations, and delusions. Repeated snorting of cocaine causes rhinitis , 
which can culminate in perforation of the nasal septum . Cocaine is not truly 
addictive because tolerance does not develop : in fact, some regular users 
note increasing sensitivity to its physical and psychologic effects. But 
psychological dependency can develop in less than 2 weeks. Withdrawal is 
associated with intense craving for another dose; sustained abstinence may 
lead to anxiety, depression, and disorders of a ppetite and sleep , crack c a 
derivative of cocaine , usually smoked, resulting in a brief, intense high. Crack 
is relatively inexpensive and extremely addictive. See street drug , c. 
hydrochloride a water - soluble salt used for local anesthesia of the eye or 
mucous membranes. 
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